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the region of interest is far (greater than V2 mfp) from any strong absorbera or any extraneous source, vacuum boundaries are far (> 2 mfp) from the region of intereat, the transport croaa section is used to define the diffusion coefficient and extrapolation length in regions of nonisotropic scatter, and Za/Xs << 1 for the entire system.
These restrictions apply when the diffusion coefficient is defined in the conventional manner. 
for m-l,..", MM, and i= l,..., I, where~oi = !5 Wm4Jim~and ai is the unknown quantity. m.1
The form of the boundary fluxes is chosen so as to obtain a leakage term compatible with that of the numerical diffusion equation. It is assumed that the boundary flux and mesh-averaged flux, $im, are independent and that definitions (2) and (3) can be made consistently.
When Eqs. (2) and (3) are substituted into Eq.
(1) and the summation over m Is performed, the fol-
where results.
The leakage coefficient, Ri, at the rightmost boundary is defined to allow boundary conditions for ai which are compatible with existing diffusion-theory codes; the trial solution is also assumed to satisfy 
If the solution to Eq. (4) found using the trial solution @im is expressed as ai = aoi + aEi where aol=~wm$im, then the equation maybe rewritten as m.1
From the definition of Roi from Eq. (9), it is evident that
Equation (11) 
Equation (12) has precisely the same form as Eq. (4) with a source term that reflects the difference between the exact solution to Eq. (1) [1 (1)
Assqme that the trial solutions are generated from a series of runs through relevant regions of the system in each of the transverse directions (the R and Z directions).* These can be ordered as $~,n=l,---, K, implying a sequence of radial calculation for each axial elevation n. Similarly, the axial trial solutions are $;jn, 9.=1,..., L for each radial interval k.
Define the trial functions as
for id., P.=l,"-",L ; and '$ ijm = aij for all i and j.
These trial functions can be further generalized to include the possibility of both apace and energy collapse in the manner used in Eqs. (17) to (19).
If the above strategy is pursued, the problem is in obtaining one-dimensional trial solutions that accurately represent the two-dimensional. flux through each of the regions at each elevation. This problem is solvable with existing one-dimensional Sn codes if for each traverse through the system of interest: (1) a predominant source is available, (2) an asymptotic transport solution** is obtained in each region including the transverse-leakage behaviour, and (3) a simple buckling approach is sufficient to account for the transverse leakage. Condition (1) can be relaxed if the region of interest can be adequately described by diffusion theory.
Thi.a gives rise to some important applications of the method, one of which ia given by Example 3 in This is further discussed in Section IV.
Three-dimensional problems can be similarly solved by an analogous choice of trial functions and and trial solutions. Although the method can be formulated using two-dimensional trial solutions, it would be much more economical to use one-dimensional trial solutions in each of the three space directions. If this is done, the logic used for computing trial solutions doee not change from the twodimeneional case, which facilitates conversion from a two-dimensional to a three-dimensional analysia.
III. SELECTED NUMERICAL RESULTS
A variety of eystems that exhibit two-dimensional transport effects have been computed to asseas the applicability of the generalized diffusion method that usea one-dimensional tranaport trial solutione to compute the two-dimensional systems.
When an exact two-dimensional transport solution is given, it hae been computed using the TW@TRAN code.
All time comparisons using the CDC 6600 are itera- The first example is a small, fact system with a core of 95% Pu-239 and 5% Pu-2f40 fully reflected by natural uranium. The geometry ia cylindrical with a core radius of 3 in. and a height of 1.55 in.
The reflector is 3 in. thick. The analysia was done with nine energy groups (consisting of the first nine Hansen-Hoach groups); the spatial mesh for a quadrant of the system is 15 by 15 mesh intervala, 5 by 5 of them in the core region. Table I is a generalized diffueion calculation using one set of trial solutions through the core region radially and axially. In these onedf.mensional calculations, a single buckling correction was used to account for the transverse leakage.
Reflector region 4 was treated with the diffusion approximation, as were region 2 in the axial direction and region 3 in the radial direction. This fS illustrated in Fig. 2 
2.
Schematic representation of the systems for Examples 1 through 3. D is the conventional diffus'fon leakage term. As can be seen, the two-dimensional generalized diffusion calculation gives about the same accuracy as the s-6 computation in the core region but ia Worse than the S-4 computation in the reflector region.
To determine the effect of good trial solutions through the core and the reflector, the two-dtiensional s-12 fluxes were averaged over the core and reflector regions to give one-dimensional trial solutions for each region (one radial trial solution through regiona 1 and 2, one through regions 3 and 4, and anslogoua functions in the axial direction~).
The results are presented in the column headed GDEI in Table I and in the reflector; therefore, the core is neutronically small and the reflector is large. Again, becauae of the ray effect in the reflector region an S-12 calculation was necessary for the reference. Table II column DE.
These two examples represent a severe test of the method because the multidimensional transport effects are large. That the simple use of core trial solutions only is so much better than a conventional diffusion theory calculation is remarkable.
Example 1 also demonstrates that the accuracy can be further.i.mproved by using additional trial eolutions which are an improvement over the diffusion approxi- where Di = -is a constant taken from Table III . 3zTr
The trial solution used to evaluate Eq. (26) is either of those described above and is far from the source and vacuum boundary.
It was found that Fi approached a constant value of 2.0 probably because of the large value of Es/XT. As evidenced from the large errors in conventional diffusion theory (Table   IV) , a value of Fi = 1 contributes to the inaccuracy of that solution.
Some calculational results are shown in Table   IV In the GDE column are the generalized diffusion results obtained using the above described trial so- upscatteri.ng, and, because of the filter, the epithermal region muet also be accounted for in detail.
To thla end 5 thermal and 17 epithermal (from 3 kev to 0.8 eV) groups, with a total of 29 groups for the entire energy range, were used. The anisotropic scatter of the graphite medium was also accounted for explicitly.
A TW@TRAN solution of this system was not attempted because the cost would be prohibitive owing to the large number of energy groups, the upscatter, and the many spatial mesh points. However, some in- The trial solution was used to collapae the radial spatial mesh from 89 to 41 mesh points, and the thermal groups from 5 to 1. That such a collapse givea accurate results is verified in Fig. 9 where the mesh-averaged, one-dimensional thermal flux is shown along with that obtained from the twodimensional generalized diffusion computation at the mldplane of the system.* The errora are well within 'In this particular case, the filter was not present, but its inclusion does not affect the general results. Some further results on the figure of merit (ratio of power density in the pin to the power in the reactor) and on system leakages and reaction rates are given in Table V .
It is felt that the generalized diffusion method has been a great help because the one-dimensional computations, which were necessary anyway for scoping, were used to obtain two-dimensional estimates of the quantities of interest for the system. (1)
The form 
